High-dose treatment with carboplatin, etoposide, and ifosfamide followed by autologous stem-cell transplantation in relapsed or refractory germ cell cancer: a phase I/II study. The German Testicular Cancer Cooperative Study Group.
This trial evaluated the toxicity and efficacy of high-dose carboplatin, etoposide, and ifosfamide followed by autologous stem-cell transplantation in patients with refractory or relapsed germ cell cancer. Between August 1989 and September 1992, 74 patients with refractory or recurrent germ-cell tumors received one cycle of escalating doses of carboplatin (1,500 to 2,000 mg/m2), etoposide (1,200 to 2,400 mg/m2), and ifosfamide (0 to 10 g/m2). Before high-dose therapy, two cycles of conventional-dose cisplatin, etoposide, and ifosfamide were administered to assess tumor responsiveness. Seventy-four patients were assessable for toxicity and 68 for response. The doses of carboplatin 1,500 mg/m2, etoposide 2,400 mg/m2, and ifosfamide 10 g/m2 appeared to be safe. At this dosage, we treated 20 patients and observed World Health Organization (WHO) grade 3 and 4 hematotoxicity (100%), nausea (100%), diarrhea (30%), and hepatotoxicity (10%). All patients developed granulocytopenic fever. At carboplatin doses of 1,500 mg/m2, kidney toxicity was mild, with a median maximum creatinine level of 1.4 mg/dL (range, 1.1 to 3.0 mg/dL). However, at carboplatin doses of 1,750 and 2,000 mg/m2, we observed nonacceptable nephrotoxicity and neurotoxicity. Two (3%) patients died of treatment-related complications. Six patients required hemodialysis, which was temporary in five patients and permanent in one. Objective responses were obtained in 43 of 68 (63%) patients, including 21 (31%) complete remissions (CRs) and 14 (20%) inoperable partial remissions (PRs) with marker normalization. The median observation time of surviving patients was 12 months (range, 2 to 32). The probabilities of overall survival, event-free survival, and the relapse-free survival at 2 years were 44% (SD 8%), 35% (SD 6%), and 67% (SD 9%), respectively. Patients with disease refractory to conventional-dose pretreatment had a poor prognosis, with only one of 23 patients surviving event-free at 7 months after high-dose chemotherapy (HDT). In contrast, 24 of 45 (53.3%) patients with sensitive disease survive event-free with a probability of event-free survival at 2 years of 50% (SD 8%). High-dose carboplatin, etoposide, and ifosfamide plus autologous stem-cell transplantation can be used in refractory and relapsed germ cell cancer with acceptable toxicity, and represents an effective, potentially curative salvage treatment.